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Abstract 

The Mars probe, launched by India a few months ago, is on its way to Mars. At this juncture, it 
is appropriate to talk about the opportunities presented to us for the Human Exploration of 
Mars. I am planning to highlight some of the challenges to take humans to Mars, descend, land, 
stay, ascend and return home safely. The logistics of carrying the necessary accessories to stay 
at Mars will be delivered in multiple stages using robotic missions. The primary ingredients for 
human survival is air, water, food and shelter and the necessity to recycle the primary 
ingredients will be articulated. Humans have to travel beyond the van Allen radiation belt 
under microgravity condition during this inter-planetary travel for about 6 months minimum 
one way. The deconditioning of human system under microgravity conditions and protection of 
humans from Galactic cosmic radiation during the travel should be taken into consideration. 

The multi-disciplinary effort to keep the humans safe and functional during this journey will be 
addressed. 
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Mars Mission Exploration Tools 
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Overview of Notional Mars Expedition 
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Space Radiation Environment 


• Galactic Cosmic Rays (GCR): 

- highly penetrating protons and heavy ions 
of extra-solar origin 

- large amounts of secondary radiation 

- largest doses occur during minimum solar 
activity in 11 year solar cycle 

- low level background radiation: protons 
(85%), Helium (14%) and HZE particles 
( 1 %) 

• Trapped Radiation in South Atlantic: 

- medium energy protons and electrons 

- effectively mitigated by shielding 

• Solar Particle Events (SPE): 

- medium to high energy protons 

- occur during maximum solar activity 

- Solar protons from the Coronal Mass 
Ejections and HZE 



Living with Radiation in Space April 2006 
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Fig. 3.5. Typical energy spectra for protons, helium ions, carbon ions, 
and iron ions from “top to bottom,” respectively, at solar minimum. The 
solid line is the local interstellar spectrum (Simpson, 1983a). 
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Fig- 3.2. Thu motion of a charged particle in a dipole magnetic field 
consists of three components; a helical trajectory about the magnetic field 
line, a bounce between polar mirror points, and a longitudinal drift around 
Earth (Hess, 1963). 
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Fig. 3.6. Nuclear composition of GCR (~2 GeV n' 1 ) (Mewaldt, 1988). 
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Bone Loss During Space Missions 
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